°
w SLOVENSKI STANDARD

oSIST prEN 16163:2010
Ol-december-2010

Ohranjanje kulturne dediscine - Osvetljevanje razstav kulturne dediscine

Conservation of cultural property - Exhibition lighting of cultural property

Erhaltung des kulturellen Erbes - Beleuchtung von Ausstellungen des kulturellen Erbes

Conservation des biens culturels - Eclairage d'exposition des biens culturels

Ta slovenski standard je istoveten z: prEN 16163

ICS:

91.160.10 Notranja razsvetljava Interior lighting

97.195 Umetniski in obrtniski izdelki Items of art and handicrafts
oSIST prEN 16163:2010 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST prEN 16163:2010



EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 16163
EUROPAISCHE NORM

October 2010

ICS 97.195

English Version

Conservation of cultural property - Exhibition lighting of cultural
property

Erhaltung des kulturellen Erbes - Beleuchtung von
Ausstellungen des kulturellen Erbes

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee CEN/TC 346.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other language
made by translation under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the
same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and
shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2010 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 16163:2010: E
worldwide for CEN national Members.



prEN 16163:2010 (E)

Contents Page
[0 (=10 Y o S 3
3o o 11 o 4 oY 1 3
1 1S o o - SRR 4
2 oY 0 0B LAY =S =] =] (=Y 0 o= 4
3 B =Y 0. 3= 1 e e (=31 0 14 3 = 4
4 Damage to cultural property caused by optical radiations.............ccccunvviriiiiisinn . 7
4.1 Mechanisms of damage ..o ————————— 7
411 Photochemical action of optical radiation ... 7
4.1.2 Radiant heating effect of optical radiation.............c..r i ——— 7
4.2 Sensitivity and classification for cultural property ... 7
4.3 Total [UMINOUS @XPOSUIE ......cceeieiiiiiiiiiesie s e e s s s s esese s e s e e e e e e s e e e s es s e s eseresessntnensnsnsnsmsmsmssssssssssssssssssesssssssnnnnnnnnns 8
5 Optical radiations MeasUremMeNt ...........cccccciiiiiiiiiccisiirrr s e e s s e e e e s e s s s s s e n e e e e s snsssaneeenssnnnnn 8
5.1 Visible radiation MeasUremMeENnt....... ..o e s s e a s e e s e e nss s remassrrrnnssrrnnnnsnrenn 8
5.2 LY 1= = T3 1= ¢ 1= o 1 9
6 Visual ergonomics rules for exhibition lighting ..........cocccciiii e 9
6.1 (0 T =11V e | 3 PR 9
6.2 10T ¢ 10 T= 1o o T =37 9
6.3 R 2T 0= 1 Lo == 10
7 Exhibition lighting design ... ————— 1
71 Natural or artificial lighting ........ccccvriiiiiini e ———— 1
7.2 Content of exhibition lighting design .......ccccccvciiiniic e ———— 1
7.21 Types of lighting for exhibition (room, hall or gallery) .......ccceeniimmnnni i ———— 1
7.2.2 Lighting project Stages .......ccccuirrriinimriiisi s ————— 1
7.3 Preventive conservation on lighting project..........ccc 1
7.3.1  IHUMINAtION I@VEIS ...t rr e e e s e s m s e s a s e e e ma s e e e na s s e nmnsseerenn s e ennassrennnsnrnen 11
A< T2 YA < o1 =Y o2 o o 12
78 70 T = - 1 1 T 12
Annex A (informative) Characteristics of the light SOUrces.......cccccii i 13
A1 [ T )V 1T |3 SR 13
A.2 N o3 =TI o T T o = 13
A.21  Incandescent [amPS ... e ane e e anne e e e e e e annnaan 13
YN o 11 ToY (== =Y o P T oo X- 13
Annex B (informative) Glasses and films typology and characteristics ............cccooivoiiiiinicccciiccinneeee 15
B.1 L€ = T = 15
B.2 L4 8 Lo [0 1 12 =3 15
B.3 (11071 g o7 o 1= o3 £ o o F0 PSR 17
Annex C (informative) Lamps and lighting attachments..........cccccoii i 18
ANNex D (informative) FilterS .....cccccccceririiiiccciecrrer s sssssssssne s s s s s s s ssnn s s e s e s s s s mnn e e e e s s es s s mnmn e e e e e sssnsssnnnnennesnnnn 19
(=1 o7 [0 Yo | = T o1 17/ 20



prEN 16163:2010 (E)

Foreword

This document (prEN 16163:2010) has been prepared by Technical Committee CEN/TC 346 “Conservation of
cultural property”, the secretariat of which is held by UNI.

This document is currently submitted to the CEN Enquiry.

Introduction

Lighting is needed for many specific functions in museums and other cultural heritage organisations, for
example for research, conservation and permanent or temporary exhibition. This standard deals only with
lighting for permanent and temporary exhibitions in museums and galleries and does not consider lighting in
other cultural heritage contexts such us hypogeal sites.

Lighting is one of the most important factors enabling visitors to fully enjoy works of art and other cultural
property. In fact, light is the key element for the links with our environment: humans need light and their need
increases with ageing. On the other hand conservation consideration must be taken to care for the objects for
future generations since light is an environmental factor, which is a threat to many objects. Alone or in
combination with other environmental factors (temperature, humidity, pollution, etc.) light causes fading,
discoloration and embrittlement to a wide range of materials. This damage is cumulative and irreversible: no
conservation treatment can restore change of colour or loss in strength of materials damaged by light.
Accordingly, the challenge of museum display lighting is to find an appropriate compromise between the
requirements of the conservation and the needs of visitors and of a suitable exhibition design. As an integral
part of an exhibition, display lighting contains both objective and subjective aspects:

— the conservation aspect — sensitivity of the object, spectral composition of the light source and total
luminous exposure,

— the visual aspect — the impact of lighting on the visitor experience: lighting must give visitors a good view
of presented objects, without glare, reflects or insufficient illumination,

— the exhibition design aspect — the lighting design must participate with the interpretation and be
meaningful.
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1 Scope

This document defines the procedures as well as the means to implement good lighting, with regard to the
conservation policy, but still regarding the conditions of visibility and exhibition design. It aims at providing a
tool for setting up a European common policy and a guide for help curators, conservators and project
managers to give to the architects and designers a correct lighting program with a European reference.

2 Normative references

Not applicable.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

annual light exposue

illuminance level multiplied by the time for which the object is exposed at that level. It is expressed in lux-
hours per year (Ixh/y). One year of museum display is approximately 3000 hours. See also total luminous
exposure

3.2

blue wool scale

scale of light-fastness, which comprises eight categories of standard dyed wools. The first is the most
responsive to light; the second is approximately half as responsive as the first; and so on to the eighth, which
is the least responsive

3.3

colour rendering index (CRI)

measure of the degree to which the psychophysical colour of an object illuminated by the test source
conforms to that of the same object illuminated by the reference illuminant, suitable allowance having been
made for the state of chromatic adaptation

NOTE The general colour rendering index (Ra) is calculated on eight Munsell samples, all of which have low to
moderate chromatic saturation. Theoretically, CRI spans between 100 (best conditions) and 0 (worst conditions). Usually
for white sources CRI spans between 100 and 60.

3.4
colour temperature
temperature of a Planckian radiator whose radiation has the same chromaticity as that of given stimulus

NOTE The reason this measurement is called a "temperature" is because it was derived from a theoretical ideal
object called a "black body radiator". When the radiator is heated, it changes from black to red to yellow to white to blue.
The lower the Kelvin rating, the "warmer" or more yellow the light, while the higher the rating, the "cooler" or more blue the
light. The unit is the Kelvin (K).

3.5

daylight

part of global solar radiation capable of causing a visual sensation. Daylight colour temperature can span from
about 2500 K (at sunrise and sunset) to 20000 K (blue sky) and depends on day hour and season of the year
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3.6

daylighting

lighting for which daylight is the light source. Formerly the term “natural light” was used, but “daylighting” is
now in use in analogy with the term “electric lighting”

3.7

daylight factor

ratio of the illuminance at a point on a given plane due to the light received directly and indirectly from a sky of
assumed or known luminance distribution, to the illuminance on a horizontal plane due to an unobstructed
hemisphere of this sky. The contribution of direct sunlight to both illuminances is excluded

3.8
dosimeter
device or apparatus for total luminous exposure measurement during a given period of time

3.9
effective irradiance
results from weighting the irradiance with the spectral sensitivity at the different wavelengths

3.10

exhibition design

spatial interpretation of the curatorial purpose. It contains the design of showcases, colour setting, panels,
sound and lighting

3.11

filter

any device that selects a more or less wide portion of the electromagnetic spectrum (coloured and neutral
filters, conversion temperature blue (CTB) and conversion temperature orange (CTO) filters, anti-UV or anti-IR
filters). Neutral-density filters decrease the transmitted light by a known amount without selecting any
wavelength

3.12

illuminance

photometric quantity that corresponds to the radiometric quantity irradiance. Ratio between the luminous flux d
® incident on an element of the surface containing the point, and the area dA of that element. It is measured
in lux (Ix)

3.13

illuminant

radiation with a relative spectral power distribution defined over the wavelength range that influences object
colour perception. It is a mathematical function, which defines a specific spectral power distribution incident on
the object. It cannot always be exactly realized with a source

3.14

infrared radiations (IR)

part of the electromagnetic radiation with wavelengths longer than those of the visible radiation, from about
780 nm to tens of micrometers

3.15

irradiance

radiometric quantity that is the ratio between the radiant flux d @, incident on an element of the surface
containing the point, and the area dA of that element. It is measured in watt per square meter W/m?

3.16

light

light is the portion of the electromagnetic radiation to which the human eye is sensitive (c. 380 nm — 780 nm).
In the field of conservation, this term extends the range outside the visible portion, including the ultraviolet
(UV) and near infrared (IR) regions
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3.17
lighting
art, devices or techniques used for illumination

3.18
light meter
apparatus for illuminance measurement

3.19
luminous flux
photometric quantity that corresponds to the radiometric quantity radiant flux. It is measured in lumen, Im

3.20

lux

Ix. Unit of illuminance. llluminance produced on a 1 m* surface by a luminous flux of 1 lumen uniformly
distributed over that surface. 1 Ix = 1 Im.m™

3.21
lux meter
see light meter

3.22

photometric quantities

quantities that are based on the perception of radiation by the human eye and are valid only for visible
radiations

3.23
optical radiation
see light

3.24

radiant flux

radiometric quantity. It is the radiant energy transported per unit time into a region of space by the
electromagnetic wave. It is measured in Watt, W

3.25
radiometric quantities
quantities that are based on purely objective physical measures

3.26
source
object that produces a radiant flux, visible (light) and/or not visible (e.g. UV, IR)

3.27

Spectral Reflectance Factor

characteristic of a material surface. It is the ratio of spectral reflected light by the object to spectral irradiance
emitted by the illuminating source

3.28

spectral sensitivity

describes the wavelength dependence of the material properties as the result of a radiant exposure under
otherwise equivalent conditions of exposure. It is dimensionless and assumes values between 0 and 1

3.29

total luminous exposure

photometric quantity. It is the sum of the illuminance level over a given period of time. It is measured in lux
hours [Ixh]



